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Abstract 



PURPOSE:To enable formation of a high-quality non-single crystal silicon film with photodeterioration 
suppressed, damage due to ions during film formation reduced, and characteristics stabilized. 
CONSTITUTIONS first step to deposit a non-single crystal silicon film on a substrate 101 by high frequency 
plasma CVD method in a reaction chamber 100 and a second step to expose the deposited film to atomized 
hydrogen are conducted alternately. The atomized hydrogen used in the second step is generated by an A 
microwave plasma generator 150 so as to be introduced into the reaction chamber 100 via a ground metal 
mesh 105, or supplied into a B reaction chamber so as to be generated by such dc discharge that a positive 
bias is applied to an anode electrode 103. 
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0 0 s c cm£Ki£3^>/n 0 Omzm^Llt. KJfcf- 

\>n\ 0 0 (*,©££& o. lTorrlCWBL&CDS, K 
EKSiE 1 0 7*6 5 0W©SMafcm*&E£9 1 *>A* 

1 0 0 fcaAUT75XTWt*if£jBSl*, 1 5»Mfig 
RfcfrfcK HS1O0 A© p*H^ft:g i 7 5 $g 

[0 0 2 8] 9|*«^t. SfiSS«?t>ni 0 0* 
6«0fflL, ^0*©a^JiaS»S©K^i«E3gg(ifcS« 
U ^©X^if^HrtSl O-'TorrOTJcft^U S 
ffifi«*l 6 OttfiSom CjtrxfcSALTegff 
? S0.5nTorrtU I n t S n «»:©^Sfiitlnil»tC «fc 
0^«U E»Rjfc^*£*tafca^^«)ig (I TO 
K) £JP37 0 0A*ttU ±B?«ffil 7 6,?:L^. « 
^7^, SfifclSDffiU ^0*©H7-fx.y?>^ 
1 cmx l cmOt;H:^«b, BIOS** 
@lc«t»3Al*6«:**a®ffil 7 7**«U 

[0 0 2 9] fif*©*ife-rZtto%S i H4^X© 

«»t»»»«*©ttAi:Satt^TfT?a:5*Sfc«fco 
Tlffl¥*fM*»au Jt«ffi©>tj8«**^*#fifi 
r©t^©^x©iiSa. E*. is 

*##)i©iP$*£ii, ±^©**^{c c fc5jefis* 
^©t^rt^iDicLfc. 

[0 0 3 0] ^ttr. ±JE©«fc3ttLT#6n&#3te« 

*6©AMfi*l. 5, WlOOmW/cm'm 
»<H*H^&**18i«fc«kS3tiB*A3t« l tlfcttffl©3t 

•3 *n^n©3tfi***^ ©«0»%«£«l3»* 7j (0) & 
fflfetfc. ^IC. «jCS«S*«l*6ff«$tlfciiSj«E 
V.«££fce85l.e*6fijf|MI?£gfflU r©gfift 
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(7) 
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[0 0 3 1] £rottffiT63fog«;tJ«7fc. ±j££ES 

05!gffit*li3fcSr5.0 0l«Mii!liSOTlia»U. *©&©# 
««»*il(B00)*«i6tH*KtT*»fc. -®«fc5 

tibT**fc n (o) 1 7j (500) t A> 6. ii-n (500)/ 
n(0)} «fcD#ffc***». jt«W!©t>©©n(0). *ft 
$&*n*ni tUT**^©*©^^*^ * 

g«flre©jj(o)«i. s. *fls*tto.it!fto. fflw 

8© i S¥»#B*©*iii««* a l£ l ' fc ' *©&*< 

**»ei©fc©^«3ii^t»'5fc©i^^- 

^IC^S *>©TB 9 H^XTS-s fc. 

[0032] #*«Wr<fcoT#«3ns7*;W 
^rX^'Ja^ROS+WWt*"^ 5 0mmX5 
0mmO**SSO3-=>fa»'- 7.0 B 9 Jf5X« 

XSfc«^«**fc« , rX)St*3 0 0*49M*Q& 
U #(j9 0 0 0A©JS3©7*)V77Xv'<J:i>IIgfcU 
fc. C©BS©«®^ **-y7T@2 5 0 <zm©<bS!7 

5, i 0' 4 ~1 0' 5 S/cm-C»oT. ?£*©&©«£ 
tZZ, 5 2 0 cm- 1 f=fifi©k!-^ttan-f, 4 80c c 

[0 0 3 3] [ft 2 ©£Kffi ^^©ft 2 ©£ 

fl©#*ftft > 'J 3 J*©****©****"**** 
[0034] #«Ta*ajaEiMWT?*«K«^*>^ 2 

0 0 ICS. #«« 2 0 8 <6*LT|IWM«>72 0 9 tffc 

1 i©-en-en-ss* i aasnT^5. 2 
o oacb. »iei«re***y-H«ft2 o 2 taa» 

Rtjsnrv**. *y-H«2 0 2B. -wry** 
y^x2 0 6*^u-c. ia*ijwwi*n&»«««B2 

0 7©-«fct(«SnTt»*. V9r^>f#»**20 



4$W¥5-1 66733 

J2 

6tt£»!6£ffl©'&©"C**« SHjS«iS2 0 7©«jfi 
fttt. 1 3. 5 6MHzT$>*. ^© 

*y-F*«2 0 2», jis^SEiaitJB®^ -f ;v 2 1 6fc 

ftwistt2 1 7£*lt. mmm 1 8 ©ask** 

£ntV>*. »«6®St2 1 8©JE»i*»3*lTV>*. 

7y-F*ffi2 0 3tt&ifl»2 0 5K«fcoT8Stfl 
Sft. *o«**0«*i:fe*«R2 0 1 **»T?*ft 
J:5CttoTV»*. 7/-H««2.0 3©rt«lCtt. £ 

*2o i'«»»r*fc»©k-^2 0 4*««a6a*nT 

[ 0 0 3 5] ft 1 ©#X*A« 2 1 0 CO. SJS^Y > 
A*2 0 0«*6. 2 VXXO-3>t-n- 

72 2 1, AVV72 2 2jM&W8tt6tt. *«flJ©>W 
72 2 2B0^Ufe^#X#>^#»&3n*«k5Cfc 
^TV>S. £©ftl©#XiSA«r2 1 Ott, H»#X* 

A* 2 0 OrtfcJUATSfc*©*)©"?**'* 
[0 0 3 6] ft2©#X*A«2 1 l©jfc«*»fctt. -# 
#2 1 3*tflK»)ft»t6n. H##2 1 3©#&ffiJC«. 
9 #J?L£2 1 4©-**88KSn» C©#**2 1 4©ffl 

*ctt»ft#>^2 1 swaianwft. ft2©#x 

SAS2 1 1 ©«Wtt***©*ff 2 3 0C£*U 
jK«2 3 0 ^tlC, /W/2S1. V77D-3>bD 
-5 2 3 2. AMV72 3 3lWWIfciMtStVCV»*. * 

mna&w72 3 3«. ■en-fnB*L-ft^*^*> 
^fcaMsnftJ^fctt-aTw*. d©ft2©^x*A 

f2lltt, S i H«#X*S l»He2JXfc£©j£Bltt 
©tfX&Kfc^ >A2 0 Ortt^AfSfc*©*)©^ 
r©H*#2 1 3*WMM.S£fcfc.tO. jftK 
» tt©#X©fifc?*W*2 0 0rt' , s©«l&*fT&ofc!> 

[0 0 3 7] 2 61'. it&Ei£«S2 0 7. «««R2 1 
8. H*^P2 1 3&ttfflT**B*©3>fcra-*tf<8 
lt6nrv»«. CC3>-Ka-^tt< »l©WHBHtf (T 
,) ©M. »ra«JS8l2 0 7*fPSlU H##2 1 3* 
j«Mt©»X*E*^lr>A2 0 0 fc*«rrtfcll» 

u »?«MI2 i 8^»Uft^i5i:u. *i/ 

T. ft2©I^W* (T») ©WCtt. *«£«SS2 1 8* 
fliftU. H*#2 1 3#l«ttfl!>*fX***#>72 1 
40 5»C«-r^CHSU *O*IWW«2 0 7««fl«U 

^v^j; 5 cn^fti©^fW« 
(t.) tft2©isra# (t») tttxstsn*j;5ic 

ftoTW*. ftl©^H^ (T.) i:ft2©SSfffl« 

■T*. C©«t5lC-r*Ctfc«k?), !SS^««iS2 0 7<t: 
ttJS«iS2 1 8©m©4MRB. 04lCSUfcfc©©«fc 

[0 0 3 8] C©«fc5lcrs^ttC*0. ftl©^m# 

(t») »c*v»-c. fti©xe-r»*3***€snfc7 

50 ^7rX->U3>K©*a*iS^»^^' 7CVDS 
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13 

?ftt3;t>nzztlZtS.Z. %2<om% (T») 

•pa. Mtotraftwiksn. $B2©ig-r&fc*>«ia 

W8LTWS©-?, ^y^>tfi^vi77,2 0 6©*V- 

2 1 8frt>mmB.i>mm$amm2 ouzwmtsnz 

^ttt&Kk-SK&oTt^-S. 

[0039] -z.T*mmmz£zm-K*mma® 
*©*ifctt, mmnmmizfttsi\,\ m&ox 

ffl v»fc*sidt«fc <fc zmam&mmmmtt &©?& 

S. Tfcfcti, #X»5Stt SiH,^30sccm, 
H.^30sccmtU £«fi«3 0 0t^ jSffiE i 
130. 5Torr£L&. =£#2 1 3 ©SJO 
«©*>/:*7, ^»tt«©^->/^7lcJ:r), ggK 

ts^«**^©iS88s«»3igL&. itmmmmti 
it i o mw/ cm'iu mm&mm^mmmt 1 o 

0 0 V t U i&iigft«©e*fga£ 1 0 0 mW/ c m' 

[ 0 0 4 0 ] 0 5 tt, «»MI(A) £ft*©fl(B) iCStt 
*««©fSft;Wh;i,-c&o, »S*©lg?tt**© 
MM. Sn*Ho« (SS4 8 6 nm) 

tt**©®£<bes 1 ffi a Emtahx\^ %© s 
n*. *&, esr («Txtr>#«) ©»£#&, a 
t)©©**tBf«ifea«fc±« t»© ± ok* 

[0 0 4 1] @6(A)«jtS5aeic*^5^7Xv*© 
«e^©«B&$^fBIT*l5, 06(B)ttSSEa£»« 

*IK©i&ffiS75XYTtt, -5-©ffl»»Kjfci;TS#© 

L-OfTAA-f 7X ifco T<r>57 / - F 
Sffifc t>. D ©«s$!T^# H ij 7 h ©-T *>a*£A 

Sffiffll*E©;H7xa:f.5j:itHi;Tife5. ) 

ot. 7 s-\ t %mmx-?\znh>E<D>u7*tti 

,T > ^* v *©*£»©^*>tt««ittK#fl!l© 



( * } #BI¥5- 1 6 6 7 3 3 

£+#BUnLT**©T. IlftfcJ&tfTT^XY*©^ 

?$«tt*iiinu ^©m^ici^T^^^n-sji? 

[0 0 4 2] SfS 1 ©ftlBJffi (Td) ©WICitffl-rSTt 
»77X->U3 >©KiPtt 2 HfiLtcfcs Z t&m 
*t<. 0Aa±T»5rt*tatUK fctf 

fcStf. *«S* J iK^iTafe«t7t;i/77XlBjg$ 

S^tt*^ ic J: s ®a©*3g©5lft# lc«fc 

ataasfcttv ioa^u©!©^^^^, 

[0 0 4 3] 0 7ttSg2©l$H# (Ta) ©fiStR* 

©*^sflEt©gi#*srfe©T»s. 0*, Att*n 
JS«sj©e«Ea:s{c £.5 t>©T§-ij--r ^ ;^©*«K©jf 
s*«5oa-c*««^ Bte®*<omm&m\z£ 

0 5t>OT#U-f^;i,T©it«K©IS^t5 0 AT*S« 
°< CttBt^c^o^ictsfc©^^^;^ 

©i«aiB©j8jpati ooat*-5«^t*s. s-ij-f^ 

*T?©«*«H 0 0AK±T**i. ST«**^©S 

*©«*©5»s*«g*-rsj: .t^x, ^! 

(T.) ©MfcJtiSS-a-SRJIttt. 10A«± 
10 0AOT*tS*L<. 5 0AaTtr*ca:*tS6 

? [0044] ei 8 [jig 1 ©itNitt (t») tzmmm 
Bim*(ow<Dmmt!i%\z£zh<o-T!$ > z. esK^* 

{■rat)^m2©itra# (t») } 
{-r^^i©^« (Tt) } t«p-r«ctt± 

0. Kf©*«j|flE*«!l»T**Ct*^ 5 . 
[0 0 4 5] 09 *S«S«fcJ:oTit«*-ft&RK 
*«WE2:3e9%;t> 5/7"E.. P1 t©H 

.o.tt0fc^$n5«k5{cRtf©*^agtcMbT-8 
wtfe#r5©r. ±^©«t5fcLTR^©*sjaa£ 

WTS c t fc * 0 . jK*flSr/t> y 7E.„ , 

[0046] sk±min*mmmm&mt. h, 
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[0 0 4 7] *H»W©ft^fc^V»"C. tSfctp 

«fttt. 01Ol^f«fc5»C. #5X£«2 7 1©± 
C, T«5«I2 7 2.' n'lS2 7 3> ISB2 7 4, 
p*g!2 7 5. 8IJI3&±«B«ffi2 7 6£IUfc«IIbfc 
«j£©fc©-e*S. n'gg2 7 3, 1H12 7 4, p* 
SB 2 7 5lttVi1*nt)**fll*n&7 ; EJl'7rX>' , J 

T i SB 2 7 4 14, ±^©**JS^C*^^T^KSn 

[0 0 4 8] »?X«E2 7.1±fcAlftH©4WI* 
l^TT65mffi2 7 2£HJ»S;bfc©^, EJS^V>A*2 
0 0©7/-F<t®2 0 3fcJ&Dtttt. #^*>^2 0 
9(C*0E^V>n2 0 0rt£«mb, 0 
■•Torrtl/fc. S 1 H«#X3 0 s c cm, H.#X3 0 
seem, H.#XT?lXC»*bfcPH»#X100s 
ccm*S*ftW«0 0«l:«AU Eflfcl.OT 
orrlCU »*««*3 0 0X:iC««U * 
ItllWWl/ft. *®»- 5 OmW/cm'CJiS^ 
*«**aXU"C7»IB*«a*. J?S4 0 0A©n* 
SI 2 7 3£*£8(bfc. *:»X©W&«M:bfc«. S 
(£^Y>/\*2 0 OftS 1 O-'Torr&Tfcffl&bfc. 

[ 0 0 4 9 ] **lfc«fc*3WT, i SB 2 7 4 
SJtaUfc. AVV72 2 0.2 2 2 SWVtTH. #X 3 0 

s c cm*fi***Wt2"0 0rtfc»Abfc.J»*«> 

#x#K£^*>A2 o ortcjen*i5c^**2 1 

3&K£bfc&, /U-^2-3 1.2S3*»lTTSiH« 
#X30sccm£te#©#X*A«2 1 l«C»Ab^ 5 

g«fifi£3 0 0*C»C«%, llMMM»b&. *K. - 
##2 1 3©W0#AtfcBfc;ftS©*>/*7- itflE 

i*. J:S&©.fc5fc. KBWWtOfM:©*-* 5 >yt 
lligfit®©^^©^^ 5 >f i*W^ tt**^©«B®* 
-fS>iftH»S*» SfcSttfcftBCfcVvrttaSfttt* 1 
7 /-Ffcfc*±3fcbfc. fl5TOSt«©«*ttl Om 
W/cm't b. ***«l»OBI»«Ett 1 0 0 0 V t 
b, fi»ttt«©ti*f8K«l 0 Oml/cm'tl/&. 
£©££. ft«fStt2 17tt5 0kOT»^fc. -©* 

l©^ifflff (Ti) l*2 0»ibfc. C©Ct»C«t0. 

^:R#*^©H«$W'r&fc>5fB2©l$Wflf (Ti) tt 
2 0»fcb. 3>tfa.-* (*Bw) fc±5«»C*-3 
T«l*J:t«B2 0»lll» (Tt, Ti) *3 0 0tf-f* 
;Htrjjgb&. £©»*. i SB2 7 4©£BSJ?tt6 o 
0 OAtfcofc. 



#$¥5-1667 3 3 

16 

[0 0 5 0] «V»T, p*SB2 7 5£Jf8fbfc. R(K 
^>A , 2 0 0rt£10- , TorrETFC#&b, 
S2 5 0*fcb&«. SIH^Xlsccra, H»#X 
3 0 0 seem. Hi#X"Cl XfctfRbfcBiHetfX 

i s c c ms-e-n-ens*? 1 * >/t 200 m ft«u. 1 

B#|B){S8bfc. tOO%, JS^St«*5 OmW/cm' 
«ftAbt^9XT*W*8»IIIffftV». P*SB2 7 

±«*«2 7 6 fcbTITO (I n.Oi + SnOO » 
e>fc*3l8**«&©&«:&£ 7 0 0 AT«& bfc. 
[0 0 5 1] ^-fcSKffrfcb&P* 1 n'S*iS««l 

|gUfcfc©KJt^, 3Wlfi»«**<. *0#$&fc©4>fc 
Vife©t&oit. HI Itt. *KElfiWfc±5*l**ft 
(A) £ft*©fe©(B)©*n*ft©#*fi^**'*'*> <0 
-Cife*. flE3fe©t>©B)t»W^M t K#bT. -1/3 

*©^-*#>l 4 (HWS-&) £5*<»'>Stf. 8 s 
* ©*R& £ 5 * < ^'>S ttfc^JB K «k * ^ Sfcn 

^xvw^rttit^fflSSb^ofcjR*©®^*^** 

» [o 0 5 2] *«jfi«fl-ett**ftsnfc7 i e^7 
rX->U3>©»&*RWbfc*J, *^iSW©*St« 
B*t. *©«fi©*3ifl:7 ; E^7 7XV'J3>-&& (a- 
S 1C:H, a-SIGe : H&£) ISS^I"**^ 

[00 5 3] [ff 3 CD^JSPW *fc » *?Bffl©IS 3 ©^ 
JSWCO^TtftSirrs. ±iE©^2©^I609Ttt. 7/ 
-H««S*«1U * V- K««#*©W 7X 

«j;5irit»iiffi^9ilinsnTv>fc^, ^©Slinw-ctt, 
7/-Hm«> *y-F««fctt&J©S&3©*tt£RJ& 
40 ^V>A-|*5CKlt, ^©m3©«ffiCft©/H7X«E 
SBJllPbi^frSfe©^**' HI 21*. C©IS3© 
^^©WilSa^'J 3 >H©»*HH©H**^* 

[0 0 5 4] H3*ffiV»T*bfc»2 0«IIH , C©»w 

SBtaaszittt. JHfcB«ati&*v-H«i2 

0 2 £7/-F«ffi2 0 StW^i^ffMWtJl^ 
(C, cn6#««2 0 2.20 3t¥fffctt*J:5CA 
Mtl©^-y->^ffi2 1 9S^t, t©^v>a*H2 

1 9ic»sse®2 1 8<D&®vm2nx^zz,£nii> 

50 *. ^nt#V>, *y-FM2 0 2ei**HWM>ft 
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* 3sa«* 2 1 9 £7/- K«ft 2 0 3 ^OR-Vftfttt 

«^gii5«fc5t&oT^s. ^©itasfts©,!; ti- 
nt. s«<ffl^a*$n^y->^sffi2 1 9(cft©n-f7 
x sewn l,th so-?. t^xy*©*^©^ 

£«iE*HM©Sff 7- K®$ 2 0 2) C H U 7 h 

*>«w-p**. jisE/Hr^* 

B£> #*S*T©Sfi:^©{j(K«, ±^©»2©* 

[0 0 5 5] ^XT+TSteLfc-f *>«i»6fcx« 
UsV><fc 5 t'-TSfc*^ y yili 2 1 9 tfftfflttM 

Tfc«fct,>. fftfc*> v EEteSS+fCfc, 7/- KM 
2 0 3 W*«tett7?XYfc»bTifl*/*r7Xfc 
ftoT. S*KU7Mcf^>*t7y-K«ffi2 0 3(c 
AWTSC:t©fe5©T, W7->aifi2 19T^ 
?XV*<M*},&mL, 7/-Fi«2 0 3AO-f . 

CO 0 5 6] ^JSfllCfcHTfc. ±M<D%2 0>mm 

tnmz, ; P0^©3>tra.-^t«t'3T^s«ig2 
o 7. mmnm2 1 8, =##2 1 3t>mmznzj:5 31 

roo5 7] *mmm<D®mz-z>^T, mwuzp 

gasa. h 1 0 m ^xmm vit±.m*>n 2 omm\z 

£tt**IIM<fcR-©#|jjfc©fc©T?&.5. & fc - u £ 
M«fcttK:2*ft#*£RBrr 1 £fi 2 7 4 tt. ±a 

[0 0 5 8] #5XSfi2 7 1±tcAlft<i:©&jgl!S£ 
ffl^TT2?M2 7 2S^Lfc©^, S&2©£tJ6fl|£ 

J?34 0 0A©n t l!B2 7 3£*«L&. £ 4? 

#*©«»*#itL&a, Kis?v>n2 0 ortti 0 

[0 0 5 9] &tc. **Jg«fcS^HTiS!JB2 7 4* 
*8tL/fc. A;i,72 2 0,2 2 2&MttTH 2 ^3 0s 

ccm$g^ t >/t2 0 omzmxbit. mxxtf 

E*9 t 1r>A2 0 0f}lcjS£ns«fc^(cH^#2 1 3 £18: 
«bfc«. AVP72 3 1,23 3 fc&tfTS i H«#X3 
0 s c cmttt#0#xttA«2 1 1 fc*AU 

**3ooric«s, lwmKttt^. =##2 
i3v®Qmz.tmm%a*>/*y, mmmo so 



uo; *fB&¥5-1 66 73 3 

■*>/*?\Zk*). JBl©ie-p*S|SRd:f|2©I8 

-t*£©J; 5 icXMfcMoffiko jr-f 5 
©«&©?< 5 >^JiM^«*3!l'sfflilS© : ?^ 5 >^ 

ti^su-, *tzfemm\z&ux\z*y>s :! ,w&2 1 

9fcft©/H7X*tWJD$n5«fc5ICLft 0 
©S*IJ1 QmW/cm'iL, MittWCtt^? 
">a«ffi2 1 9©/W7XSJEE*»0Vta*J:5fct 
It. £<tyttm&tt&,9$0*y~,^fc2 1 

10 mmt. &mmiz&-oT®%&wrzzt&Tzz 0 

*&. SC«5^«^f©ffjD«EEti 1 OOOViU \&mk 
*®ttftft*»l OOmW/cm'&l,*. i©t#© 
ftft&ft2 1 7tt5 0kQT»o&. CC&ftT. Jg^ 

<T.) tt2 0*fct,&. COC&fciD, ltf*** 
'MD®8ll$m-ffcfo$®2©l W j# ( Tl ) «2 0#i 

» «fcD:Sl2©^K# (Tt.Ti) S3 0 0 IK ^;m0jg 
L£. £©&£, !S!l2 74©±KJ?tt6 0 0 0Ai 
«^T. ±Jfi©»2©Saj«i^«fcp^ 
S 2 7 5 ti«il2 7 6 fitmuu p * i n*5!© 

[0 0 6 0] C©i3fcffjSbfcp v 1 n*S!*|i^6 

»77XYCVD&fc£oTfiflRLfct>©fcifc^, ^ 

[0 0 6 1] *^JS^|Ttt. MHOMttM4i«!K 

s©^t^X5XTW^-c#. <fc!ma&©irftt* 

K©fiM*HSC,J:*Jtr^.5. 
[0 0 6 2] ft*, at^«MlT«**fl!**ifc7**7 

*©«0**ft7SBJ|,7rX5/'j3>-&* (a- 
S i C : H. a-SlGe: Hftif) 

[0 0 6 3] 

©*««*»E©/t-f7XiftS < t 
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^mW-S-l 6 6 7 3 3 



19 

®?tt*5^®Ti8CM>T*«*©##ea->y n 
[H 1 1 *5sw©s& i o^mmmm^ >j n >bs© 

[0 2] ^10DHJS«f9TfP)S-rs*jB®*5{IT©««$* 

^■r^»fB0T»s. 

[03] *%w<o%2<Dmmm<Dmt&$ii'V3>&<» 

[04] m2C!)^Sfi09tr*J»t5iiS^iSmJgi:S«EmJK» 
^#Sl£;R-r!|$tt0T?<& 5. 
[05] &S©f^X^ MV&*"rfttt0 v <?& ; 5. 
[0 6] (A)^^*^*^*^^^^*©^^* 

©«i»s*^-r»tt0T*o, (B)tiiS)iajSttaic*^5 
75X^*©«^tf®«£*-r!fttt0-e<&£. 
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